I. INTRODUCTION
In the era of knowledge economy, information and knowledge are considered as the main driving forces for the development of economic and social value (Prahalad and Hamel, 1990; Zuboff, 1996) . Therefore, the effective knowledge management is more and more linked with the competitive advantages that were crucial to the success of companies (Nonaka, 1994; Hamel & Prahald, 1994; Spender & Grant, 1996) . Knowledge acquisition and transfer are regarded as the prerequisite and basis of learning and innovation, and effective knowledge transfer is critical to organizational process and outputs [1] . After knowledge transfer in an organization, the best practice and experience transfer [2] , the development of new products [3] , learning speed [4] , organizational survival [5] can be achieved. The prior research about knowledge transfer has mainly focused on the inter-organization, intra-organization and individuals level, and informal knowledge transfer among individuals is regarded as the key of a series of organizational processes and results (Jianglin Ke and Jintao Shi, 2006). Allen, Tsai & Ghoshal, and other scholars found that informal knowledge transfer among individuals is significant to knowledge flow across the organizations and teams, improve individual work efficiency, promote the technological innovation in enterprises [6, 7] . At the same time, knowledge transfer of informal channels depends on social interaction of individuals, and economic mechanisms have an effect of incentive distortion on knowledge transfer behavior. So it is more reasonable to explain knowledge transfer behavior from the perspective of social capital than other perspectives, which has became a hotspot of current research. However, the existing research has some shortage: (1) In China, scholars do not explicitly focus on informal knowledge transfer among individuals. (2)Most of prior research has only showed that social capital has a direct relation with knowledge transfer. (3)Empirical study about the relevance between social capital and knowledge transfer is rare.
Therefore, based on literature study, we proposed a research model on the influence of social capital to informal knowledge transfer among individuals. After validating and revising the model through empirical study, in the perspective of social capital, we provided some useful guidance for organizations to enhance knowledge innovation by promoting informal knowledge transfer among individuals.
II. THE RESEARCH MODEL AND HYPOTHESES
From the perspective of social capital, in knowledge transfer among individuals, informal knowledge transfer is that an individual develops personal relationship network by informal or knowledge exchanging and gets social source contained knowledge. Social capital refers to the assets of social structural resources owned by individual [8] , which mainly lies in social groups or social relational networks. Nahapiet and Ghoshal divided social capital into social structure, social relations and social cognition in their study of how the social capital promoted the establishment of intellectual capital. Knowledge transfer behavior does not depend on the willingness of knowledge owners but also contact opportunities, absorptive and imparting ability. Furthermore, Adler and Kwon combined Nahapiet and Ghoshal's three dimensions of social capital with opportunities, motives, and ability of knowledge transfer correspondingly ( Figure 1 ) when they investigated the concept of social capital and dimensions. This paper followed their research framework, and considered the elements of Kang, Morris and Snell [9] , then discussed the informal knowledge transfer among individuals from the tie strength, the network density, the network centrality of structural dimension, the trust of relational dimension and knowledge distance of cognitive dimension.
The social capital literature suggests that mutual engagement through informal networks is an essential activity that allows members to share beneficial knowledge or ideas. The interpersonal trust helps them develop a sense of "sameness" through interactions that can affect their communications. Prior research about knowledge transfer has shown that similarity of knowledge distance can also increase a sense of common identity among members. Summarized the existing research results, this paper proposed the following research model (Figure 2 ).
Based on the research model, we proposed some hypotheses correspondingly. Table I shows the hypotheses of research model.
III. RESEARCH METHODOLOGY AND ANALYSIS
In order to validate the model, we carried out questionnaire design and data collection by referencing prior research results. The main research steps are as follows: (1) designing questionnaire; (2) collecting data by actual survey; (3) using SPSS to analysis data; (4) revising the model based on the results of analysis.
A. Questionnaire design
Questionnaire design is the method combining qualitative and quantitative analysis, composing by a group of the statements of attitude towards certain things (Huaizu Li, 2004) . We developed measure items by adopting measures that had been validated in prior studies, modifying them to fit our context of knowledge transfer. Respondents were asked to evaluate the significance of measure items. The questionnaire uses Likert's method to score the answers, dividing the options into "strongly disagree", "somewhat agree", "difficult to explain", "basically agree", and "strongly agree", with 1, 2, 3, 4, 5 points respectively. About tie strength, we divided the options into "once more than half a year", 
H1b
Network density is positively related to knowledge transfer performance.
H1c
Network centrality is positively related to knowledge transfer performance.
H2a
Trust is positively related to knowledge transfer performance.
H3a
The similarity of knowledge distance is positively related to knowledge transfer performance.
H4
Knowledge transfer opportunities are positively related to knowledge transfer performance.
H5a
Knowledge transfer opportunities have mediating influence on the tie strength and knowledge transfer performance.
H5b
Knowledge transfer opportunities have mediating influence on the network density and knowledge transfer performance.
H5c
Knowledge transfer opportunities have mediating influence on the network centrality and knowledge transfer performance.
H6a
Transfer willingness is positively related to knowledge transfer performance.
H6b
Reputation interests are positively related to knowledge transfer performance.
H7a
Transfer willingness has mediating influence on the trust and knowledge transfer performance.
H7b
Reputation interests have mediating influence on trust and transfer performance.
H8a
Absorptive ability is positively related to knowledge transfer performance.
H8b
Imparting ability is positively related to knowledge transfer performance.
H9a
Absorptive ability has mediating influence on the knowledge distance and knowledge transfer performance.
H9b
Imparting ability has mediating influence on the knowledge distance and knowledge transfer performance. "once half a year", "once a month", "once a week", "once a day", with 1, 2, 3, 4, 5 points respectively. The structure and content of the questionnaire are divided into three parts:
Part one: Illustrate the concepts. It aims to make the interviewees clear to several important concepts relating to the questionnaire such as: knowledge, informal knowledge transfer.
Part two: Basic information. This part is the personal data of interviewees, including gender, age, level of education, and other relevant information.
Part three: The content of questionnaire, which is the main body of the questionnaire. And it includes six aspects that interviewees' recognition about their informal network, their feeling about communicating with others in the informal network, willingness of transferring knowledge, degree of trust, ability to absorb and impart knowledge, and the frequency of informal knowledge transfer. Table II shows detailed questionnaire items.
B. Sample and data collection
Questionnaire survey of influence of social capital to informal knowledge transfer among individuals was conducted among researchers of high-tech enterprises and universities in the Pearl River Delta region, China. After pre-investigation when we modified some questions, large-scale release of the questionnaire started. In this study, in a total of 259 questionnaires issued, about 195 were returned with a reply rate of 75.3%. Then eliminated some questionnaires with missing values or carelessly filled out, finally, 182 valid questionnaires were used, the effective recovery rate of questionnaire was 70.27%. Table III shows the demographic of respondents.
C. Reliability and validity analysis
Regarding exploring research, if the Cronbach α coefficient is bigger than 0.7, it is the acceptable minimum value of reliability [10] . Table IV shows the reliability test. In this research, the dimensions of reliability are between 0.7 and 0.9, having higher reliability.
By adopting measures as far as possible that had been validated in prior studies, the content validity of the questionnaire is good.
When KMO is bigger than 0.5, Bartlett's globular test is significant and suitable to make the factors analysis. Table V shows the KMO and Bartlett test. According to analysis, the factors analysis can be carried out, the prominence rate of Bartlett's statistic ( 2 χ ) is less than 0.001 and KMO is higher than 0.5. Hairet al. (1992) thought that it is significant when the sample size is bigger than or is equal to 50, and load factor of factors is bigger than 0.30. In order to ensure factors' significance, the research took 0.5 as lowest critical value of load factor of factors. From factor analysis of subscales, the results showed that, observed variables of each subscales accorded with the requirement of statistics, it was proved that construct validity of each subscales was good.
D. Regression analysis 1) Direct influence of social capital dimensions and knowledge transfer elements to the informal knowledge transfer performance among individuals
We made regression analysis respectively about social capital dimensions and knowledge transfer elements to the knowledge transfer performance. Table VI summarizes the concrete results. Table VI shows that, except for the regression model between knowledge transfer ability and the knowledge transfer performance, the independent variables of other regression models can explain more than 40% of dependent variables variance, also global significance (p<0.001) and regression coefficients (p<0.001) of each model are all high. The result of collinearity diagnosis shows that mutual linear correlation does not exist in the interpretive variable of each multiple regression equation. The independent variables can account for 23.4% of dependent variable variance in the regression model between knowledge transfer ability and the knowledge transfer performance, and the global significance is high. The mutual linear correlation does not exist in the interpretive variable of the multiple regression equation, also the regression coefficient of absorptive ability is significant, however the regression coefficient of impart ability is not significant (p=0.354>0.05).
So, hypotheses H1(H1a，H1b，H1c), H2（H2a）, H3 （ H3a ） , H4 and H6(H6a ， H6b) were totally supported. H8a was supported, while H8b was not supported, so H8 was supported partially. Baron & Kenny (1986) and Meehan (1997) thought that the mediating effect which mediating factor has between the dependent variables and the independent variables must meet four conditions: a, the independent variables must effect the mediating variables. b, the independent variables must effect the dependent variables. c, the mediating variables must effect the dependent variables. d, with the above conditions are tenable, considering the simultaneous effect of the independent variables and the mediating variables on the dependent variables, the effect of the independent variables is less than the individual effect of the independent variables on the dependent variables [11] .
2) The mediating influence of knowledge transfer elements a) The test standard of mediating effect

b) The analysis of mediating effect
According to the test standard of mediating effect, condition b and c has been verified in the previous research, condition b and c still need to be tested. The corresponding regression analysis was made according to condition a. Table VII summarizes the concrete results. Table VII shows that, except for regression model between knowledge distance and impart ability, the independent variables of other regression models have significant effect on corresponding mediating variables (the detailed process of analysis can refer to the process of analysis of Table VI) , so, condition a (except for impart ability) is tenable. Then the next step is to test condition d.
The corresponding regression analysis were made according to condition a. At first, make regression analysis between the independent variables and the dependent variables, then, make regression analysis about the dependent variables and the independent variables to the mediating variables. From Table VI , it shows that the result of regression analysis between the independent variables and the dependent variables. From Table VIII , it shows that the result of regression analysis about the dependent variables and the independent variables to the mediating variables. Table VII shows that the independent variables and the mediating variables of each regression models have significant effect on the knowledge transfer performance among individuals (the detailed process of analysis can refer to the process of analysis of Table VI) .
From the comparative analysis of the data of the corresponding models between Table VI and Table VIII , the results show that, after the mediating variable (e.g. knowledge transfer opportunities) enters regression analysis, regression coefficients of three structural dimensions of social capital all decrease. In other words, after the mediating variable (e.g. knowledge transfer opportunities) enter regression analysis, three structural dimensions of social capital have less direct influence on the informal knowledge transfer performance among individuals, while having more mediating influence through the mediating variable (e.g. knowledge transfer opportunities). This implies that mediating effect exists in there dimensions, and from the change of the significance level, there is no change in three dimensions, regression coefficients only decrease. Thus knowledge transfer opportunities have mediating effect on tie strength, network density and network centrality in part. Therefore, condition d is tenable, and it shows that knowledge transfer opportunities exists mediating effect between the structural dimension of social capital and the knowledge transfer performance among individuals.
So, hypothesis H5 including H5a, H5b, H5c was supported. Similarly, H8a was supported, while H8b was not supported, so H8 was supported in part. From the comparative analysis of the corresponding models data between Table VI and Table VIII , H7 was supported. H9a was supported while H9b was not supported, so H9 was supported in part.
E. Research Model Revising
After using SPSS to analysis data, we examined the theoretical hypotheses proposed in this paper. Table IX summarizes the results of hypotheses.
According to the results of testing hypotheses above, we did some modification of above empirical research model. The following model (Figure 3) illustrates the influence of social capital to informal knowledge transfer among individuals, and dashed line shows that the hypotheses in the original model are not supported by testing. 
H1
Structural dimension of social capital is positively related to knowledge transfer performance.
Supported
H2
Relational dimension of social capital is positively related to knowledge transfer performance. Partially supported
H8a
Knowledge absorptive ability is positively related to knowledge transfer performance.
Supported H8b
Knowledge imparting ability is positively related to knowledge transfer performance.
Not supported
H9
Knowledge transfer ability has mediating influence on the cognitive dimension of social capital and knowledge transfer performance.
Partially supported
H9a
Knowledge absorptive ability has mediating influence on the cognitive dimension of social capital and knowledge transfer performance.
Supported
H9b
Knowledge imparting ability has mediating influence on the cognitive dimension of social capital and knowledge transfer performance.
Not supported
IV. DISCUSSIONS AND IMPLICATIONS
Combining the result of statistical analysis of SPSS, we know that social capital has direct effect on the informal knowledge transfer performance among individuals. Knowledge transfer opportunities, motives (transfer willingness, reputation interests) and ability (absorptive ability) have direct influence on the knowledge transfer performance. Besides, they also have mediating influence on the relationship of dimensions of social capital and the informal knowledge transfer performance among individuals correspondingly. Except for the direct and mediating influence of imparting ability to informal knowledge transfer performance among individuals, all the other hypotheses were supported.
Based on the above findings, we believe that when the organizations promote the informal knowledge transfer among individuals in order to enhance organizational knowledge innovation, they should pay attention to the following aspects.
A. Construct a close social network and improve knowledge transfer opportunities
According to the results of our empirical study, high structural dimension of social capital is beneficial to informal knowledge transfer among individuals. So organizations should construct a close social network for individuals, which is good for improving knowledge transfer opportunities and promoting informal knowledge transfer among individuals. Organizations can increase and enhance relation among individuals by providing enough time, space and technical support for knowledge transfer. For example, holding experience communication activities, opening a special lounge, and building internet communication platform can promote informal knowledge transfer among individuals.
In 3M, the heads of each main laboratory hold a party each month for the purpose of sharing ideas. This group has a there-day review each year. The technology forum which is composed of scientists and experts has a threeday knowledge exchange meeting each year, and often invites the people who sharing similar interests to join the party. These informal teams promote the knowledge exchange widely, providing the researchers for time and condition to absorb knowledge inside the company and lead to the birth of dramatic new product [12] .
B. Build a trustful organizational culture and promote knowledge transfer motives Units
According to the results of our empirical study, high relation dimension of social capital is beneficial to informal knowledge transfer among individuals. High trust's culture atmosphere is a crucial prerequisite for knowledge diffusion [13] . Interpersonal trust through the promotion of each other' identification weakens the anticipation of income and cost of knowledge transfer and improves knowledge transfer willingness [14] . Willingness is the precondition to exchange and share knowledge, which depends on interpersonal trust. Therefore, it is necessary to build a trustful organizational culture to strengthen the communication and cooperation of individuals, increasing better understanding. At the same time, organizations should cultivate an atmosphere to encourage knowledge sharing inside the company and knowledge transferring among all staffs from ordinary one to CEO.
In addition, owing to the incentive distortion of knowledge transfer, it is difficult to use economic mechanisms to inspire knowledge transfer motives. Only depending on trust atmosphere to improve knowledge transfer willingness is not adequate, and unconditionally desiring individual to transfer know is not only impractical but also is disadvantageous for insisting knowledge transfer permanently. So it is necessary to adopt some non-traditional methods of performance evaluation to inspire. "Management by Walking Around [15] " and "storytelling [16] " are regarded as effective non-traditional methods of performance evaluation, and knowledge management based on blogs provides a good non-material incentive mechanism(network effects, reputation mechanism) [17] .These measures are beneficial for promotion of knowledge transfer motives.
Experiential training is deemed to helpfully enhance the confidence level among team members. IBM, Microsoft, Intel, Hewlett-Packard and other companies are adopting such training in order to increase trust between the employees [18] , which can promote communication among the staffs and create conditions for informal knowledge transfer between employees.
C. Shorten knowledge distance and cultivate knowledge transfer ability
According to our empirical study, high cognitive dimension of social capital is good for informal knowledge transfer among individuals. Thus, in order to enhance staffs' quality of transferring knowledge, organizations should improve staffs' absorptive ability and imparting ability, shorten knowledge distance among staffs and then cultivate knowledge transfer ability of staffs.
First, organizations need to increase training investment. Invite experienced staffs to impart their knowledge and experience to other staffs, especially for cross-team members, which will promote the spread of knowledge. Second, organizations should develop effective learning methods, systematic learning model, and encourages staffs to apply new knowledge by exchanging and cooperation [19] .Third, Encourage members to build professional associations in accordance with their interests, hobbies, which known as the "community of practice" [20] in foreign countries can increase the stock of knowledge, and improve staffs' quality of transferring knowledge.
In 1970, Xerox Palo Alto research center launched GUI interface, the failure's main reason of which was that R&D and marketing department had misunderstanding and bad communication due to lack of common language and values [21] . Obviously, this is up to large-scale knowledge distance of two departments' staffs. In contrast, Sharp's R&D, the user department and the high-level committee cooperated, communicated and shared new invention adequately. Finally, Sharp's technical transfer of R&D was very successful [21] .
V. CONCLUSIONS AND LIMITATIONS
In this empirical research, the result shows that: social capital dimensions and knowledge transfer elements (except for imparting ability) have direct influence on informal knowledge transfer performance among individuals, Besides, knowledge transfer elements (except for imparting ability) also have mediating influence in the relationship of social capital dimensions and informal knowledge transfer performance among individuals correspondingly. The empirical results of this study can help organizations enhance knowledge innovation by improving the informal knowledge transfer among individuals. This study has a few inherent limitations. First, we did not consider the potential cross-relationship between social capital dimensions and knowledge transfer elements. Second, our research sample consisted only of researchers of high-tech enterprises and universities. Third, the data collection was limited to knowledge transfer behavior within organizations in the Pearl River Delta region, China.
